T he paper by Alexander et al.
T he paper by Alexander et al. (1) provides an elegant explanation for global patterns of alien species richness in mountain regions. These authors conclude that evolutionary factors such as differential rates of speciation may be less relevant for explaining the patterns of alien species richness than dispersal processes or preadaptation of species to abiotic and biotic conditions (1) . One of the important conclusions of their study is that the decrease in alien species richness with increasing altitude is caused by a progressive loss of species, and therefore, the species found at high altitudes are those with the widest ranges that also occurred at low elevations. This implies that gradual spread of alien species after their introduction was a major process involved in shaping the currently observed patterns. This contention raises the issue of the dynamics of these processes over time: have these remained constant or changed? Although robust evidence has accumulated in the literature that plant invasions into high altitudes are limited compared with lower altitudes (2) (3) (4) (5) (6) (7) (8) , it has yet to be adequately shown whether the colonization of high altitudes by alien plants is a stochastic process of spread in time or if changing conditions in high altitudes have made this environment more favorable to plant invasions.
Existing data on the distribution of alien plants in the Czech Republic, Central Europe (9), provide insights into these processes on a regional geographical scale of 78,000 km 2 (with an altitudinal range of 117-1,602 m above sea level resulting in a steep climatic gradient of ca. 10°C) and time scale of centuries. For 65 alien species (species list in ref. 10) introduced to this country after A.D. 1500 and now naturalized (forming self-reproducing populations in the wild) (11) , there are 28,288 dated records of occurrence (localities) starting in 1738. Such data make it possible to determine for each species (i) the year of the first record, hence its minimum residence time expressed as the time elapsed since its introduction to the country (12), (ii) altitude of its first recorded locality in the region, and (iii) current altitudinal range (minimum and maximum). They reveal that alien species gradually penetrated into higher altitudes and that this process occurred not only as a consequence of physical spread but also because it was becoming increasingly easier to colonize such areas.
That, over the last two and a half centuries, alien species gradually colonized increasingly higher altitudes is obvious from a highly significant increase in the altitude of localities at which alien species were being recorded ( Fig. 1) . Consequently, their altitudinal ranges were increasing over time, as illustrated by a highly significant relationship between a species altitudinal range and minimum residence time; species introduced earlier have larger altitudinal ranges than those introduced more recently (Fig. 2) , which is because of the fact that time is needed for either dispersal or genetic adaptation (1).
Alexander et al. (1) suggest that most alien plant species first arrive at low altitudes, where anthropogenic propagule pressure is greatest, and spread upward from there, either naturally or through human agency. In fact, alien plants in the Czech Republic spread in both directions, both to lower and higher altitudes. On average, species were introduced to 310 ± 78 m a.s.l. (mean ± SD, n = 65), but their current altitudinal minima and maxima are 142 ± 18 and 731 ± 261 m a.s.l., respectively. However, only upward spread was contingent on residence time of the species in the region, which was indicated by the significant relationship between species' altitudinal maxima and their residence times (y = 2.17x + 491.3; F = 18.9; df = 1, 63; P < 0.0001; on average, species spread by 16.1 ± 45.3 altitudinal m/y between 1738 and 1986). The same relationship for altitudinal minima was nonsignificant (F = 1.0; df = 1, 63; NS). This is because factors that constrain invasions to higher altitudes (i.e., the abiotic stressful conditions in the mountains) (5, 13) are not relevant in low-altitudinal regions. This pattern of spread is likely to be valid and robust, despite the fact that the current distribution is definitely the result of multiple introductions into the country of the alien species analyzed. However, within the wider region of Central Europe, the species started to spread at approximately the same time (12) .
These results show that higher altitudes were increasingly invaded by alien species introduced into the Czech Republic in the last 250 y. However, that species occur at higher altitudes and their altitudinal ranges are larger than in the past does not answer the question about whether this pattern is simply a consequence of the fact that neophytes introduced earlier had more time to spread into new areas than those that arrived later. Holding the effect of the other variable constant in multiple regression, both the year of the record and the year of species' introduction had a highly significant effect An alternative model with the identity of individual species included was also highly significant (F = 52.0; df = 129, 28,158; P < 0.001) and showed that the pattern of colonization of higher altitudes was species-specific (deletion test on the differences in regression slope of the individual species on the year of the record: F = 7.49; df = 64, 28,223; P < 0.001).
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See companion article on page 656. 1 To whom correspondence should be addressed. E-mail: COMMENTARY on the altitude of the individual records (F = 112.5; df = 2, 28,285; P < 0.0001), but the effect of the year of record was nearly seven times stronger (0.40 ± 0.03; t = 13.37; df = 28,285; P < 0.0001; slope ± SE) than that of the year of introduction (0.06 ± 0.02; t = 3.36, df = 28,285; P < 0.001). If the year of introduction were the main determinant of species' current altitudinal distributions (as is the case for current geographical distributions of alien plants in general) (12, 14) , the process of colonization of higher altitudes could be largely attributed to a stochastic spread not affected by altitude.
However, the fact that there is a highly significant effect of the year of record when the effect of the year of introduction is held constant strongly suggests that spread to higher altitudes has become increasingly easier over the last two and a half centuries, a consequence of an interplay of several factors associated with altitudinal gradients in the temperate zone of Europe that were also changing over this period. These factors were the increasing disturbance associated with greater influence of humans at higher altitudes and increased propagule pressure (13, 15) as well as climate change manifested by an increase in temperature (16) . Many invaders in Central Europe originate from warmer regions and thus are restricted by limited climatic suitability (17) . Disentangling the roles of human-related and climatic factors along altitudinal gradient in driving colonization of alien plants at high altitudes is a promising topic for further studies.
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